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HYDROLOGY OF PINE CREEK, WISCONSIN

By Warren A. Gebert

The purpose of this study was to determine the hydro-
logic characteristics of Pine Creek, Price County, Wisconsin,
in order to evaluate a proposed reservoir on Pine Creek. The
streamflow characteristics estimated are the mean flows, low
flows, and flood peaks. The study was done by the U.S.
Geological Survey in cooperation with the Wisconsin Department
of Natural Resources.

To collect streamflow information for this study, a con-
tinuous-record gaging station was installed on Pine Creek near
Oxbo, at County Trunk Highway EE, Sawyer County (figure 1), in
October 1970. Before October the site was a partial-record
station, where low-flow discharge measurements had been made
periodically since August 1967. The drainage area at the
gaging station is 37.8 square miles while the drainage area
at the proposed reservoir site is 36.1 square miles. Stream-
flow characteristiés at the proposed reservoir site are
expected to be similar to those determined for the gaging
station because the drainage areas are approximately the same.

Mean Flows
The monthly mean streamflow ranged from 19 cfs (cubic feet

per second) in September to 178 cfs in April; the average
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discharge for the year was 45 cfs. The monthly mean streamflow
and the recorded and estimated daily discharges at the Pine
Creek gaging station for water year 1971 are shown in table 1.
A maximum instantaneous discharge of 590 cfs was recorded on
April 12, while the maximum daily was 565 cfs on April 13.

The minimum recorded discharge was 17 cfs on August 17, but

a lower daily discharge of 16 cfs was estimated for September
19-22.

Mean flows on Pine Creek for a period longer than 1l year
were estimated from a relationship between the monthly mean
discharges recorded at the Pine Creek and the South Fork
Flambeau River near Phillips gaging stations. Monthly mean
discharges for the l0-year period 1962-1971 are shown in
table 2.

Low Flow

The low-flow characteristics determined in this study are
the annual minimum 7-day mean flow that occurs on the average
of once in 2 years (Q7,2), and the annual minimum 7-day mean
flow that occurs on the average of once in 10 years (Q7,10)-
The values determiﬁed for Pine Creek are 14 cfs for the Q7 >
and 10 cfs for the Q7,10. These low-flow values are based on
a relationship between measured and recorded discharge at the
Pine Creek gaging station and recorded discharges at the South

Fork Flambeau River gaging station near Phillips.
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A seepage run was made on October 12, 1971, during a
period of low flow, to identify reaches of inflow or outflow
on Pine Creek near the damsite. The seepage run did not
identify any reach in the area of the damsite to have an ex~-
ceptionally large gain or loss. It appears’ that the reach
between sites 2 and 3 is a losing reach, but this might be
due to poor measuring conditions at those sites.

There was no large gain in streamflow between sites 5,

6 and 7. This fact might be an indication that large seepage
losses will not occur from the proposed reservoirs. To deter-
mine the seepage losses from the reservoir, test holes should
be drilled in the valley floor and in the ridge east of the
damsite. The drill holes would provide information about the
elevation of the water table and the hydraulic conductivity

of the glacial deposits at those sites. This information along
with the streamflow measurements could be used to determine if
a serious seepage problem from the reservoir did exist.

Measurement sites are shown on figure 1 with the dis-
charge and water temperature measured at each site shown in
table 3.
| Flood Peaks

Estimated flood peaks of Pine Creek should aid in
selecting or evaluating the inflow design flood for the

proposed dam.




100~-year flood.--The estimated 100-year flood peak at the dam-

site is 2,500 cfs under natural conditions (this excludes the
effect of the reservoir on the flood peak). The 1l00-year flood
peak was estimated by plotting computed floods for the 2-, 5-,
10~, and 50-year recurrence intervals (Conger, 1971) on an
extreme log plot. The defined relationship then was extended
to the 100-year recurrence interval. This method was used
because data are insufficient to define an equation for the

100-year flood peak on streams with drainage areas less than

50 square.miles;

100-year flood peaks for gaging stations in northern Wisconsin.--
The 100-year flood'peaks at gaging stations in the general area
of Pine Creek have been estimated by extending the computed
frequency curves at the stations. These peaks with their
corresponding drainage areas are plotted on figure 2. An
envelope curve was drawn based on the plotted points. The
estimated 100-year flood for Pine Creek (2,500 cfs) plots below
the envelope curve and agrees with plotted points from nearby
gaging stations.

Probable maximum flood.--The probable maximum flood (PMF) is

defined by Chow (1964, p. 25-26) as the most severe flood con-
sidered reasonably possible in a region. It is commonly used
as the design flood for a dam when failure of the dam could
lead to great damage or loss of life. Procedures for computa-
tions as described by the U.S. Bureau of Reclamation (1960,

p. 23) were used to compute the PMF for Pine Creek at the

damsite.
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Based on data in U.S. Weather Bureau Technical Paper 40
(1961, p. 107), the probable maximum precipitation of 23 inches
in 6 hours would cause the PMF in the Pine Creek area. Rain-
fall was arranged in critiéal increments to produce the largest
peak and was distributed into hourly values not to exceed those
indicated by the regional depth-duration curves (U.S. Bureau
of Reclamation, 1960, p. 32, fig. 4). An infiltration rate of
0.63 inch per hour, obtained from soil properties listed by
the U.S. Soil Conservation Service (1969), was subtracted from
the hourly increments.

The PMF at the damsite of the proposed reservoir had a
peak of 30,000 cfs and a 48;hour volume of 31,800 acre-feet
(figure 3). This flood is an inflow flood to the reservoir
and includes the effect the reservoir has on the flood peaks.
These values were computed by the unit-hydrograph ﬁethod of
analysis. The unit hydrograph (figure 4) was developed from
a dimensionless graph, which was determined from a recorded
flood at the gaging station on Pine Creek near Oxbo.

Filling of Reservoir

About 7 months is the estimated time necessary to f£ill the
proposed 12,070 acre-foot capacity reservoir., This filling
time does not include seepage losses under the dam or through
abutments. The filling time was estimated from the average

monthly discharge for the 1962-1971 period and assumed the
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reservoir is empty at the start of October. A required minimum

release from the reservoir of 25 percent of the natural low
flow (3.5 cfs) was used in the computation, with an average

annual evaporation loss of 27 inches (3,200 acre-feet).
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Table 3.--Discharge and water temperatures of Pine Creek
during seepage run of October 12, 1971

Streamflow . Water
measuring Discharge temperature
location Stream and location (cfs) (°F)
number

1 Pine Creek above proposed reservoir 2.9 43

2 Pine Creek near Pine Creek Road 15.4 45

3 Pine Creek above Hay Creek 13.7 46

4 Hay Creek at confluence of Pine Creek 1.9 45

5 Pine Creek at damsite 18.4 48

6 Pine Creek below damsite 18.9 ' 45

7 Pine Creek at gaging station 21.4 46



